Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.005 Å; R factor = 0.024; wR factor = 0.063; data-to-parameter ratio = 21.1.
Data collection
Nonius KappaCCD area-detector diffractometer Absorption correction: Gaussian (Coppens et al., 1970) T min = 0.137, T max = 0.271 9698 measured reflections 1602 independent reflections 1560 reflections with I > 2(I) R int = 0.047 Refinement R[F 2 > 2(F 2 )] = 0.024 wR(F 2 ) = 0.063 S = 1.14 1602 reflections 76 parameters H-atom parameters constrained Á max = 0.69 e Å À3 Á min = À1.07 e Å À3 Table 1 Selected geometric parameters (Å , ).
Zr1-Cg1 2.199 (1) C6-Si1-C6 i 116.0 (1) Zr1-Br1 2.6007 (4) C1-Si1-C1 i 93.2 (1)
Cg1-Zr1-Cg1 i 125.96 (5) Br1-Zr1-Br1 i 98.39 (1) Symmetry code: (i) Àx; y; 1 2 À z. Cg1 is the centroid of atoms C1-C5.
Data collection: COLLECT (Hooft, 1998) and DENZO (Otwinowski & Minor, 1997) ; cell refinement: COLLECT and DENZO; data reduction: COLLECT and DENZO; program(s) used to solve structure: SIR92 (Altomare et al., 1994) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: PLATON (Spek, 2003) ; software used to prepare material for publication: enCIFer (Allen et al., 2004) .
Dibromido[bis( 5 -cyclopentadienyl)dimethylsilane]zirconium(IV)
M. Erben, M. Dusek, M. Picka and J. Vinklárek
Comment
Metallocene complexes of Group 4 are intensively investigated as very efficient and selective olefin polymerization and co-polymerization catalysts (Borrelli et al., 2002) . The most used strategy for the modification of catalytic properties of these metallocenes is the substitution at the cyclopentadienyl rings. Incorporation of an interannular bridge connecting both cyclopentadienyl rings in the molecule of metallocene leads to a broad class of complexes known as ansa-metallocenes.
As part of an investigation of the influence of ring substitution on the properties of cyclopentadienyl complexes, the title compound, (I), was prepared, spectroscopically characterized and its structure determined A perspective view of molecular structure of (I) is shown in Figure 1 with appropriate atom labeling scheme, selected bond distances and angles are summarized in Table 1. In the molecule of (I) the Zr atom is pseudotetrahedrally coordinated by two η 5 -bonded Cp rings and two Br atoms with geometry constrained by crystallographic twofold rotation axis, which bisects Br1-Zr-Br1a angle and passes through the metal and Si atom. The molecular parameters are comparable to those reported for [ZrCl 2 (η 5 -C 5 H 4 ) 2 SiMe 2 ] (Bajgur et al., 1985) . On the inspection of parameters associated with Cp rings, the deviation from the ideal η 5 -bonding fashion could be observed. The C3-C4 bond distance of 1.400 (6) Å is shorter than the remaining C-C bonds (average of 1.42 Å). Similarly Zr1-C3 and Zr1-C4 bonds are longer [2.556 (3) Å and 2.552 (4) Å, respectively] than remaining metal-carbon bonds (average of 2.475 Å). These facts indicate the presence of η 3 -allyl and η 2 -olefin bonding fashion of Cp ring rather than η 5 -cyclopentadienyl bonding pattern.
Experimental
Compound (I) was prepared by bromination of analogous chloride derivative using boron tribromide. To the starting complex [ZrCl 2 (η 5 -C 5 H 4 ) 2 SiMe 2 ] (0.2 g; 0.57 mol) in 20 ml of dichloromethane 0.04 ml (0.42 mmol) of BBr 3 was added. The color of the reaction mixture immediatelly turned to green and it was stirred for additional 2 h at 293 K. The solvent was evaporated in vacuum, solid residue was washed with hexane (2x5 ml) and vacuum-dried. Sublimation of crude product at 10 -3 Pa and 475 K gave 0.105 g (42%) of (I). Crystals of (I) suitable for X-ray diffraction measurements were grown during slow evaporation of chloroform solution at 273 K.
Refinement
All H atoms were positioned geometrically and refined as riding on their parent C atoms, with C-H = 0.93 Å, U iso (H) = 1.2U e.g (C) and C-H = 0.96 Å, U iso (H) = 1.5U e.g (C) for cyclopentadienyl and methyl H atoms, respectively. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (7) C5 i -Zr1-C2 i 54.64 (9) C5 i -Zr1-Br1 134.35 (7) C5-Zr1-C2 i 90.90 (9) C5-Zr1-Br1 89.86 (6) C5 i -Zr1-C2 90.90 (9) C2 i -Zr1-Br1 90.07 (6) C5-Zr1-C2 54.64 (9) C2-Zr1-Br1 133.57 (7) C2 i -Zr1-C2 116.22 (12) C1-Zr1-Br1 123.01 (6) C5 i -Zr1-C1 86.89 (8) C1 i -Zr1-Br1 123.08 (6) C5-Zr1-C1 33.37 (8) C4 i -Zr1-Br1 104.65 (7) C2 i -Zr1-C1 87.36 (9) C4-Zr1-Br1 79.92 (7) C2-Zr1-C1 33.31 (9) C3-Zr1-Br1 103.82 (7) C5 i -Zr1-C1 i 33.37 (8) C3 i -Zr1-Br1 80.64 (7) C5-Zr1-C1 i 86.89 (8) Br1 i -Zr1-Br1 98.387 (17) C2 i -Zr1-C1 i 33.31 (9) C6 i -Si1-C6 116.0 (2) C2-Zr1-C1 i 87.36 (9) C6 i -Si1-C1 i 110.88 (12) C1-Zr1-C1 i 66.87 (11) C6-Si1-C1 i 111.83 (12) supplementary materials sup-5 C5 i -Zr1-C4 i 32.79 (9) C6 i -Si1-C1 111.83 (12) C5-Zr1-C4 i 141.00 (9) C6-Si1-C1 110.87 (12) 
